Optimal capacitor placement in the distribution network is the most popular technique adopted for the control of power loss and enhancement of Volts Ampere Reactive for effective power delivery. This study, therefore, discusses improvement of distribution efficiency of 11kV power lines through placement of capacitor banks in the network. Power flow in the network, Ado-Ekiti 11kV lines, was carried out using Newton-Rapson iteration method available in MATLAB while the analysis of the network was actualized using the conventional load flow equation modeling. From the analysis of the network, voltage deviation falls within the range of -5.9 to -180.5% which is completely outside the permissible range of ±5%. Voltage drop on the feeders is within the range (1.2 -1.9) kV before and (0.2 -0.7) kV after the reactive power of the network was compensated.
INTRODUCTION
Electrical distribution networks are interconnected and meshed networks. They are arranged to be radial in operation. Network configurations may be changed by manual or automatic switching operations so that, all the loads are supplied and reduce power loss [1] . At present, with the development of power industry, power distribution network is becoming more and more complex and the power quality has also got increasing attention, which is a challenge during the operation of the distribution network. In power system, voltage and frequency are two important performance indicators, which mainly depends on the operating frequency of the system active power balance, and the reactive power balance that is mainly decided to run system voltage level [2] , [3] . The control of voltage and reactive power is a major issue in power system operation [4] . Meanwhile, development of electrical power distribution system performance requires proper plans for increasing utilities efficiency. Different approaches are used to reduce losses such as optimal use of electrical equipments, optimal use of loading at the transformers, reconfiguration, and optimal capacitor placement, optimal placement of DG (Distributed Generation) and removal of harmonics. Amongst all, capacitor placement is comparatively lesser operating cost [5] , [6] , [7] . Reactive power is very important for the distribution network both on the economy and society .Because the equipment needs reactive power to establish field. In the process of highspeed operation of some equipment, the reactive power variation with time is quite fast. So if the reactive power consumed is not compensated in time, the security and reliability of the distribution system will be threatened which may result to voltage sag and variation that could lead to the collapse of the power system [8] , [9] . Reactive power compensation is an important issue in electric power systems, involving operational, economical and quality of service aspects [10] . Placement of capacitors has been considered mainly to enhance the line voltage levels above 90% of the nominal voltage, power factor correction, and losses reduction. Power factor correction permits additional loads to be served by the existing system. That is, reactive power compensation can effectively improve power quality by reducing the line losses so as to improve the efficiency of the power network. In this way, distribution capacity of the lines is increased and the output of generator and transformer is also enhanced and the system may acquire longer life span and has greater reliability [11] , [12] , [13] . Capacitor placement in power network has two major concerns in it. The first one is the identification of capacitor location and the second is the amount of capacitor inclusion at the identified location. The most conventional sensitivity analysis has been followed for finding the optimal location and the conventional searching adapted in order to find the amount of inclusion of capacitors. For optimal placement of capacitors in distribution network, different techniques have been used by the authors in the past; the contribution made by Majid et, al [14] used Body Immune Algorithm where sensitivity analysis and ranking of the buses is carried out to know the exact position of the capacitors. Dynamic programming assuming the capacitor sizes as discrete variables adapted by Duran [15] . Artificial methods for capacitor placement include TABU search, Steel plating, Particle crow theory, Fuzzy network theory [16] . The micro genetic concepts involving enhanced genetic algorithm was proposed in [17] , [18] . Optimal capacitor placement was carried out through genetic algorithm by [19] . The number of locations was considered as the total variables for genetic algorithm. The power flow constraints were handled through fuzzy logic concepts. Voltage control in an electrical power system is important for proper operation of electrical power equipment to prevent damage such as overheating of generators and motors, to reduce distribution line losses and to maintain the ability of the system to withstand and prevent voltage collapse [20] , [21] . In general terms, reactive power compensation is essential for safe and economical operation of distribution network, related to whether the user can get the safety and quality of electric energy. The distribution network is directly connected with the load, the reactive power consumed by the line and the load must be balanced, otherwise it will affect the operation level of the voltage. So, research on reactive compensation technology for power distribution systems plays a significant role in safe operation of the distribution network and the improvement of the economic benefit of the power grid. The studied power network is fed from 1x15MVA & 1x7.5MVA 33/11kV distribution station through four 11kV feeders. The feeders are: Okesa, Basiri, Ajilosun and Adebayo. At the load points, 17 (50kVA), 43 (100kVA), 28 (200kVA), 32 (300kVA), 6 (315kVA), 57 (500kVA) and 1 (750kVA) distribution transformers further reduce the voltage from 11kV to 415V for customers' consumption.
II. IMPEDANCE MODELING OF THE FEEDERS Okesa Feeder
The ratings of Distribution Transformers on Okesa (ii) Half Feeder Load at the middle and half at the end of the Line The total feeder load was divided to two equal parts and one half placed at the middle while the other half was placed at the end of the line. When the loads were in these positions, the voltage drop was calculated. The impedance diagram is as in Figure 2 
(iii) 70% of the total load at the end of the line Voltage drop was also calculated with 70% of the total feeder load lumped at the end of the line. The impedance diagram is shown in Figure 2 (iv) 90% of the total load at the end of the line Figure 2 .3 shows the impedance diagram of Okesa feeder when 90% of the total load is at the end of the line.
90% of 226.53 = 203.88A. 
(vi) Equal Distribution of Feeder Load
The total feeder load was distributed equally as shown in Figure 2 .5 and the voltage drop calculated. The computation was repeated for the other feeders and the result is shown in When the compensating capacitors were incorporated, as shown in power flow result (summary for subnetwork No 2), Okesa receiving end voltage rose from 8.8kV to 10.3kV, Basiri receiving end voltage rose from 9.6kV to 10.6kV, Ajilosun's end of the line voltage rose from 9.5kV to 10.6kV while Adebayo receiving end voltage rose from 9.8kV to 10.8kV. The improvement in the voltage profile of the network is shown in Table 3 .1. 
III. MODELING AND SIMULATION OF THE NETWORK

IV.
CONCLUSION Improvement of distribution efficiency of 11kV power lines through placement of capacitor banks in the network was carried out. Power flow in the studied network was carried out using Newton-Rapson iteration method available in MATLAB while the analysis of the network was actualized using the conventional load flow equation modeling. The voltage deviation of the feeders which falls within the range of -5.9 to -180.5 under various possible loading conditions is completely outside the permissible range of ±5%. This is an indication that the network voltage has poor quality.
Voltage drop on the feeders which was within the range (1.2 -1.9) kV before and (0.2 -0.7) kV after the reactive power compensation of the network shows that the power quality will improve considerably. This will, in turn, improve the voltage of the entire network and also solve the problem of low voltage being experienced by the consumers.
